Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.024; wR factor = 0.074; data-to-parameter ratio = 12.4.
The asymmetric unit of the title compound, [Co(N 3 ) 2 (H 2 O) 4 ]Á-C 14 H 12 N 2 O 4 , comprises half of the cobalt(II) complex molecule and a half of the 3,3 0 -dicarboxylato-1,1 0 -ethylenedipyridinium molecule. The Co II atom is located on an inversion centre and hence the complex molecule adopts a centrosymmetric trans-octahedral geometry. The zwitterionic organic molecule is also centrosymmetric with the centre of the C-C bond of the ethylene moiety coinciding with an inversion centre. The adduct of metal complex and organic molecule is associated into a three-dimenional network through O-HÁ Á ÁO hydrogen bonds.
Related literature
For background to hydrogen bonds, see : Braga & Grepioni (2000) ; Fabbiani et al. (2010) ; Salitros et al. (2010) ; Schultheis et al. (2010) . For the synthesis of the ligand, see : Loeb et al. (2006) . For hydrogen-bond motifs, see: Bernstein et al. (1995) ; Etter (1990) .
Experimental
Crystal data [Co(N 3 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz þ 1; (ii) x; y À 1; z; (iii) Àx; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
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Comment
Hydrogen bonds play a key role in biological systems and materials, and they have been widely used as a putative supramolecular tool for engineering organic and metal-organic solids (Fabbiani et al., 2010; Salitros et al., 2010; Schultheis et al., 2010; Braga & Grepioni, 2000) . In this paper, we report the structure of the title compound, (I), which contains a neutral metal complex molecule, [Co(N 3 ) 2 (H 2 O) 4 ], and a zwitterionic dicarboxylate, 1,2-bis(3-carboxylatopyridinium)ethane (Fig. 1) . The metal complex molecule is centrosymmetric, with the octahedral-coordinated Co II by two azide anions and four water molecules in a trans arrangement ( Fig. 1 , Table 1 ). Two opposite Co-O distances are longer than the Co-N and other Co-O ones, defining an axially elongated geometry. The zwitterionic molecule is also centrosymmetric (Fig.1 ). The inorganic complex molecules and the carboxylate groups are associated into a sheet through O-H···O hydrogen bonds involving the coordinated aqua ligands (O3 and O4) and the carboxylate oxygen atoms (O1 and O2) ( Fig. 2 , Table  2 ). The two O4 aqua ligands from symmetry related complex molecules and two O2 atoms from symmetry related organic molecules form a hydrogen-bonded ring which can be denoted by the graph set R 4 2 (8) (Bernstein et al., 1995; Etter, 1990) . sheets of the metal complexes into the three-dimensional structure (Fig. 3) .
Br 2 ) was synthesised from 1,2-dibromoethane and ethyl nicotinate according to the published procedure (Loeb et al., 2006 
Refinement
All hydrogen atoms attached to carbon atoms were placed at calculated positions and refined with the riding model using AFIX 43 and AFIX 23 instructions for aromatic C-H and secondary CH 2 . The water hydrogen atoms were initially located from difference Fourier maps and refined isotropically with restraints on O-H distance (0.85 Å) and H-O-H angle, and U iso (H) = 1.5U eq (O). The 'rigid-bond' restraint was applied on the azide moiety (N2-N3-N4) using the SHELXL DELU instruction. 
Hydrogen-bond geometry (Å, °)

